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du = 2nb-2S(y 1 )+2aS( x 1 l = Q Qr 8{yi) _ a8{xi) _ Jnb = 0> (3) 
db 1+a 2 

where % x ) = y x +y 2 + . . . +y n - And 
du _ 2aS(xl)—2S(x 1 y 1 )+2bS{x 1 ) 
da 1+a 2 

[S(yl)+a 2 S{xl)+nb 2 —2a8(x 1 y 1 )—2bS(y 1 )+2abS(x 1 )-]2a _ Q 

{1+a y 

or a 2 S{x 1 y 1 )—a 2 bS(x 1 )+alS(xl)—S{yl)-]—nah 2 +bS(x' 1 )+2ab8(y 1 ) 

-%i2/i) = 0, (4) 

where 8{x 1 y 1 ) = a^i +x 2 y 2 + ••• +z„y„. 

Eliminating b from (3) and (4) and solving for a, 

a - %f)-%l)+[^i)T-[%l)] 2 

2[S(x 1 y 1 )-S(x 1 )S{y 1 )J 

-\L + l 2[% 1 y 1 )-^8( a!l )S(y 1 )] / J W 
Equation (3) shows that the line passes through the centre of gravity of 
the n points, and therefore by ( 2) it must be a principal axis of them. And 
by (5) there are two positions of the line, at right angles to each other, which 
make 8(dl) a minimum. The first value of a which gives the least mini- 
mum is the one which the problem requires. 

*i = !» Vi = h x * = 3 >y^= 2 > % = 5 > Vz = 4 > g ives 

_ i +4+ 16-l-9-25+(l+3+5)Ml+2+4)' / ( 1 ,1_\ 
' 2[(l+6+20)— (l+3+5)(l+2+4)] _ \ V T 16/ 

_ _ j ± j ^17 = .78078 or 1.2808. 



Note on the Quantity g, page 25, by Prof. Johnson. — The value 
of this quantity is 

9n = i(T±l) ; 

for, beginning with g = 0, we have, from the given relation 

9l = l,g 2 = 2-l,g s = 2 2 — 2+1, and in general g n = 2-i —2-2 + 
2 B "~ S . . . . , whence 

_ 2"±1 

fl, » — -2+T 

In the table an error occurs in the value of ^ x 9 which introduces a cu- 
mulative error in the subsequent values, and another error was made in 
forming g 2 8 ; the final value should be 

g 50 = 375,299,968,947,541. 



